The incidence of chronic cor pulmonale in Indian states, including Delhi, is the highest reported in nonindustrial populations. The patients presented as acute severe congestive heart failure and at younger ages than those reported. In amany eases there was only a short history of respiratory symptoms. Following the first attack of failure, repeated attacks were the rule and death ensued within 2 years. A study is presented of 127 patients of this type in Delhi with clinical and laboratory data and autopsy data of 4 cases. The probable causes of these peculiar features are discussed.
T HE high incidence of chronic cor pulmonale in Delhi prompted this study with a view to elucidating its etiology. Although statistics regarding heart disease from the various states of India are meager, the few available indicate that the incidence of this condition in Delhi is one of the highest. In statistics of routine hospital admissions Jaipur is the only state from which a high incidence of pneumoconiosis has been reported.1 A comparison for different parts of India of the incidence of cor pulmonale shown as percentage of all cardiac cases suggests that it is much more prevalent in the northern part of India than in the west (table 1) .
By contrast, figures from most western countries are low except when they are from industrial areas (table 2). While the incidence as reported from hospital statistics is nowhere near the figures from India, those from industrial areas show an incidence as high as or higher than those for Indian states. Thus Gooding,"1 in reporting on 227 postmortem examinations on miners certified as having pneumoconiosis, found no less than 37 per cent dying of cardiac failure. Flint8 in a recent study of 300 cases of congestive heart failure at Sheffield in iron and steel workers, reported an incidence of cor pulmonale of 40 per cent among men and 8.5 per cent among women with a total incidence of 25 From the Department of Medicine, Lady Hardinge Medical College, New Delhi, India. 343 per cent amiiong" all types of heart disease. Other workers12-15 reported a high incidence among coal miners. There is perhaps an underestimate of the true incidence of cor pulmonale, owing probably to the masking of the cardiac signs by the physical signs of the underlying lung disease. Thus White and Brenner,16 and Parkinson and IIoyle17 found a low incidence of cardiac failure from emphysema, bronchial asthma, and pulmonary tuberculosis. Me~lIichael, '8 however, was of the opinion that chronic cor pulmonale was much more common than statistical evidence would indicate. This study from Delhi is of interest because of the high incidence in a nonindustrial population.
In Delhi, out of 132,794 cases admitted to the 2 large hospitals ( In an industrial survey of 500 workers in a local cloth mill, there was not a single case of cor pulmonale, although one would expect it in an industrial concern where dusty occupations were involved. By Occupation. Of the adults, there were only 4 office workers. The female patients were all housewives. Those coming from the rural areas were part-time farm workers. One of the urban group worked in a canning factory. All the patients from the villages and some from the city gave a history of having spun cotton in their homes for varying periods. It was part of their daily life. Many of them had given it up only on becoming ill. A few of the semirural group had also done parttime stone breaking and grinding, but this work did not appear to be long enough to be a significant etiologic factor.
Climate. All the patients in this group were from Delhi and the neighboring districts. Delhi has a dry climate except for about 2 months in the monsoon season (rainfall 20 to 25 inches). In summer the temperature rises to 110 F. and in winter falls as low as 40 F. Dust storms are a daily feature for about 4 failure, indicating that pulmonary edema was a prominent feature of the heart failure. Bronehospasm was present, persistently in some cases and intermittently in others. Cardiac Findings. There were no special cardiac signs. In fact the absence of signs of heart disease to account for the congestive heart failure associated with findings of gross pulmonary disease indicated the diagnosis of cor pulmonale. The heart size was enlarged in 90 per cent of cases but this enlargement could not be clinically ascertained in the majority, owing to emphysema. Correct assessment was made on fluoroscopy in 118 cases. The only notable findings pertaining to the heart were a loud pulmonic second sound in 65 per cent of cases and systolic murmur of grade I and II in 20 per cent and grade III in 4 per cent of cases.
Associated Heart Disease of Other Types. Be- nign hypertension was present in 5 cases. Left bundle-branch block was present in 2 cases, perhaps indicative of atheroselerotic heart disease. The physical signs and symptoms of these cases were those of cor pulmonale and not those of degenerative heart disease. These might have acted as contributory causes, however. The heart was enlarged in 90 per cent of cases in which x-rays and fluoroscopy were done. Table  8 gives the cardiothoracie ratios in this series. In many cases the enlarged heart shadow diminished as the heart failure resolved. The pulmonary conus was full in the posteroanterior view in 75 per cent of cases and in another 4 per cent it was prominent only in the right anterior oblique view. Right ventricular enlargement as judged by the oblique views was noted in 67 per cent and left ventricular enlargement in the left anterior oblique view was present in 22 per cent. The position of the heart was usually vertical. The markings of the pulmonary arteries at both hila were pronounced in all the cases.
Electrocardiographic Findings. The electrocardiograms of 101 patients were available for study. The conventional 12 leads were taken in all, V3R
and V5R in 46 and V3R in 7 cases. The major abnormalities consisted of right deviation of the electric axis in 74 per cent, right ventricular hypertrophy19-21 in 73 per cent, and T-wave changes in 27 per cent.
Cardiac Catheterization Data. Fifteen patients were submitted to right heart catheterization. All of them had recovered from congestive failure at the time of the procedure. Right ventricular and pulmonary artery resting pressures were considerably elevated in 11 patients (over 60 mm. Hg) and moderately in 4 (30-60 mm.).
Definite peripheral arterial unsaturation was present in 4 cases out of 6 in which arterial oxygen saturations were done. The cardiac output could not be accurately determined in these cases owing to inadequate facilities.
Although pulmonary artery pressures were elevated in all the cases, the electrocardiogram was normal in 5 and showed a pattern of left bundle- 
DISCUSSION
The outstanding feature of this series was the high incidence of cor pulmonale in an entirely nonindustrial population. Previous studies except from some parts of India5 and from predominantly industrial populations8 had shown a low incidence of this condition. Pneumoconiosis has been repeatedly stressed as the most important predisposing cause of all. 22 Men and women were almost equally affected in the present study (1.2:1.0) unlike previous ones which recorded a high preponderance of males over females. 5' 6, 8, 22 The comparatively young age of these patients was another important feature. Fifty-six per cent of the patients were between the ages of 30 and 50 years and nearly a third (32 per cent) below 40 years. In White and Jones'23 series all but 4 were more than 50 years old, and 13 were over 60. In Scott and Garvin's14 series of 50 autopsy cases, 35 were over 50 years and 16 over 60.
The short duration of pulmonary symptoms was another striking feature. The majority of patients in this series had a history of pulmonary disease of less than 10 years. As many as 15 per cent had a history of less than 1 year's illness. In many cases a history of cough was elicited with difficulty on direct city dwellers, many more had been to a doctor for treatment of respiratory infection at some time of their lives prior to the onset of congestive heart failure. It must however be admitted that even city dwellers had been seen by a physician on not more than a few occasions prior to the onset of congestive heart failure. The term "doctor" was confusing to these patients as there are 100 hakims and vaids (physicians practising ancient Indian systems of medicine) and 65 homeopaths registered in Delhi (as against 900 doctors qualified in modern medicine).
In this series all the patients were in an advanced stage of cardiac involvement on their admission to hospital. As many as 125 out of 127 patients were admitted with gross signs of congestive heart failure. Cardiac enlargement was present in 90 per cent of cases. Electrocardiographic evidence of right ventricular hypertrophy was present in 75 per cent of cases, pointing to advanced disease. It is well known that the pattern of right ventricular hypertrophy is late in appearance in cases of cor pulmonale.24 The high pressures in the right ventricle and pulmonary artery on catheterization in all the cases were also indicative of advanced disease.
The mortality figures in this study were probably low, as those patients who never came back for follow-up (59 per cent), probably died at home. This is surmised from the fact that in those who were followed up (41 per cent), frequent relapses of congestive heart failure were the rule. The average duration of life, after onset of congestive failure in this series was 1 year and 7 months, which resembles the figures given by Fulton.25 The slightest change from strict bed rest or a minor respiratory infection precipitated another bout of failure.
Necropsy findings pointed to considerable pulmonary insufficiency due to severe emphysema, bronchitis, bronchiolitis, and bronchiectasis. The pulmonary findings in fact dominated the picture. There was involvement of the smaller blood vessels (atheroma) in 2 cases. Atheroma of the pulmonary artery was present in 3 cases out of 4 suggesting high pressure in the pulmonary circulation. It is all the more remarkable, for atheroma of the aorta was not present in these patients except minimal lesions in 1 (no. 4). The heart was enlarged in all, the lowest heart weight being 300 Gm. Although the thickness and weight of each ventricle separately was determined inl walls. X 55. 6. It seems reasonable to conclude that the high incidence of cor pulmonale in Delhi is the result of emphysema secondary to widespread chronic respiratory infections that go untreated owing to lack of medical facilities and to the poverty of the people.
No other factors could be held responsible in this study. Whether the high incidence as reported from other parts of India is due to the same cause, it is not possible to say. SUMMARY A high incidence of cor pulmonale was noted in Delhi in an entirely nonindustrial population. Men were only slightly more affected than women and there was a preponderance of rural over urban cases.
The patients were comparatively young,
,gave a short history of the underlying pulmonary disease, and presented with very florid signs of congestive heart failure on their first visit to hospital. The cardiac involvement was considerably advanced in all cases as judged by electrocardiographic and cardiac catheterization data.
Four cases came to autopsy and the findings. showed advanced pulmonary disease with right ventricular hypertrophy.
It is postulated that this high incidence of cor pulmonale was the result purely of chronic, respiratory infections that had remained untreated owing to lack of medical facilities and the extreme poverty of the people. 
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From which observations with good reason we may gather that the heart at that time whilst it is in motion, sufers constriction, and is thickned in its outside, and so streightned in its ventricles, thrusting forth the blood contained within it: which from the fourth observation is evident, because that in the tention it becomes white, having thrust out the blood contained within it, and presently after in its relaxation and rest a purple and crimson colour returns to the heart. But of this no man needs to make any further scruple, since upon the inflicting of a wound into the cavity of the ventricle, upon every motion and pulsation of the heart, in the very tention, you shall see the blood within contained to leap out.-WILLIAM HARVEY. De Motu Cordis, 1628.
